Neutral proteases involved in the reinvasion of erythrocytes by Plasmodium merozoites.
Neutral proteases of Plasmodium sp erythrocytic stages were studied by means of a sensitive fluorogenic method and gelatin-SDS-PAGE. The substrates gluconoyl-Val-Leu-Gly-Lys(or Arg)-3-amido-9-ethylcarbazole were selectively hydrolyzed by an endopeptidase from rodent Plasmodium berghei (Pb) and Plasmodium chabaudi (Pc) and from human Plasmodium falciparum (Pf) parasites. These endopeptidases were purified from 100,000-g soluble schizont extract by high pressure liquid chromatography; they have a similar Mr of 68,000 in SDS-PAGE, and an optimal activity at pH 7.4. The Pb 68 and Pf 68 endopeptidases were localized in schizonts and also in merozoites as shown by indirect immunofluorescence on Pb merozoites and by the identification of the Pf 68 endopeptidase activity in free viable merozoites. The Pb 68 and Pf 68 endopeptidases belong to the class of cysteine proteases. Analysis by gelatin-SDS-PAGE of a Pb 68 endopeptidase-enriched fraction showed a reproducible 95,000 proteolytic band. The initial extracts showed a similar 95,000 proteolytic band, and also 2 other 90,000 and 85,000 major bands. During reinvasion experiments, it was possible to recover a 95,000 and a 40,000 protease band from supernates of cultures grown in a semidefined medium without serum. Hydrophilic peptide derivatives related to the substrate of Pf 68 endopeptidase are shown to be potential inhibitors of the Pf reinvasion process in vitro.